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(54) Infrared sensor 

(57) An infrared sensor including a flat plate-shaped 
infrared filter (1 ), and a case body (4) in which a window 
(2) for exposing the outer surface of the infrared filter (1 ) 
toward the outside is formed through a step portion (3). 
The end face of the infrared filter (1 ) and the inside face 
of the step portion (3) are glued and fixed. Concave 
groove portions (1 0) opened at the inside face of the 



step portion (3) are formed on the inner surface of the 
case body (4) in which the step portion (3) is formed. 
The concave groove portions (10) introduce a conduc- 
tive adhesive (5) applied on the inner surface ol the case 
body (4) toward a space (S) sandwiched between the 
end face of the infrared filter (1) and the inside face of 
the step portion (3). 
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Description 

The present invention relates to infrared sensors 
which are used when performing a non-contact type 
temperature detection and a human body detection, and 
more particularly, to a technique for gluing and fixing an 
infrared filter and a window of a case body. 

Infrared sensors of this type include one of which 
only a main part structure is simplified in Fig. 6, and the 
infrared sensor, which is a first prior art, includes a flat 
plate-shaped infrared filter 1 having a rectangular shape 
when viewed in plan, and a case body 4 made of metal 
in which a window 2 of rectangular shape when viewed 
in plan for exposing the outer surface of the infrared fitter 
1 toward the outside is formed through a step portion 3, 
and sensor elements (not shown) are provided inside 
thereof. The infrared filter 1 has insulating layers (not 
shown) adhered to the inner and outer surfaces thereof, 
and the end face of the infrared filter 1 is glued and fixed 
to the inside face ol the step portion 3 by using a con- 
ductive adhesive 5, such as an epoxy-type resin con- 
taining carbon. 

In addition, other infrared filters include one of which 
a main part structure is shown in Fig. 7, and an infrared 
sensor as a second prior art includes an infrared filter 1 
similar to the above, and a case body 7 in which a win- 
dow 6 of a rectangular shape when viewed in plan lor 
accommodating the infrared filter 1 is formed. Further, 
the infrared filter 1 constituting the infrared sensor is 
glued and fixed to the end face of the window 6 using 
the conductive adhesive 5. 

It is a matter of course that the rectangular shape 
of each of the infrared filter 1 , the step portion 3 and the 
window 6 is not exclusive, and a circular shape, etc. may 
be used. 

When gluing and fixing the end face of the infrared 
filter 1, which constitutes the infrared sensor according 
to the first and second prior arts, and the inside face of 
the step portion 3 or the end face of the window 6, the 
conductive adhesive 5 is directly injected into a space 
S formed between the inside face and the end face using 
a known dispenser (not shown), or a low-viscosity con- 
ductive adhesive 5 is applied in advance on the inner 
surface of the case body 4 (7) and then, is poured into 
the space S utilizing self -fluidity of the conductive adhe- 
sive 5. It is common that a high-structure carbon is con- 
tained in the epoxy-type resin when preparing the con- 
ductive adhesive 5 for use in injection, while a low-struc- 
ture carbon is contained in the epoxy-type resin when 
preparing the low-viscosity conductive adhesive 5 for 
use in pouring. 

However, when the conductive adhesive 5 is direct- 
ly injected to effect gluing and fixing, there occurs the 
inconvenience that the structure of a gluing device (not 
shown) becomes complicated and expensive for the 
reason that it is necessary to secure positional accuracy 
of the space S with respect to the dispenser. Further, 
when the position accuracy is insufficient, the conduc- 



tive adhesive 5 adheres to the surface of the infrared 
filter 1, thereby causing reduction in sensor function. 

On the other hand, when the low-viscosity conduc- 
tive adhesive is poured to effect the gluing and fixing, 

5 there is caused no inconvenience associated with the 
use of the dispenser. However, the conductive adhesive 
5 may not flow into the space S under some operating 
conditions, resulting in insufficient sealing condition in 
the infrared sensor. Further, when a large quantity of 

10 conductive adhesives 5 is used in order to secure suffi- 
cient sealing condition, the conductive adhesive 5 may 
seep and adhere to the surface of the infrared filter 1 , 
so that the sensor function will be also reduced. 

The present invention is made in consideration of 

is these inconveniences, and has its object to provide an 
infrared sensor which can secure a sufficient sealing 
condition with pouring of the conductive adhesive while 
utilizing its self -fluidity, and which has no risk of causing 
a reduction in sensor function. 

20 According to one aspect of the present invention, 
there is provided an infrared sensor including a flat 
plate-shaped infrared filter, and a case body in which a 
window for exposing the outer surface of the infrared 
filter toward the outside is formed through a step portion, 

25 and the end face of the infrared filter and the inside face 
of the step portion being glued and fixed, wherein con- 
cave groove portions opened at the inside face ol the 
step portion are formed on the inner surface of the case 
body in which the step portion is formed, and wherein 

30 the concave groove portions introduce a conductive ad- 
hesive applied on the inner surface of the case body to- 
ward a space sandwiched between the end face of the 
inlrared filter and the inside face of the step portion. The 
infrared filter and the step portion constituting the infra- 

35 red sensor may each have a rectangular shape when 
viewed in plan, and the concave groove portions are 
formed at positions corresponding to corner portions of 
the step portion. 

According to another aspect of the present inven- 

40 tion, there is provided an infrared sensor including a flat 
plate-shaped infrared filter, and a case body in which a 
window for accommodating the infrared filter is formed, 
and the end lace of the infrared filter and the end face 
of the window being glued and fixed, wherein concave 

45 groove portions opened at the end face of the window 
are formed on the inner surface of the case body along 
the end face of the window, and wherein the concave 
groove portions introduce a conductive adhesive ap- 
plied on the inner surface of the case body toward a 

so space sandwiched between the end face of the infrared 
filter and the end face of the window. 

Further, the infrared filter and the window constitut- 
ing the infrared sensor may each have a rectangular 
shape when viewed in plan, and the concave groove 

55 portions are formed at positions corresponding to corner 
portions of the step portion. 

According to a further aspect of the present inven- 
tion, there is provided an infrared sensor including a flat 
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plate-shaped infrared filter, and a case body in which a 
window for accommodating the infrared filter is formed, 
and the end face of the infrared filter and the end face 
of the window being glued and fixed, wherein slit por- 
tions opened at the end face of the window are formed 
at predetermined positions of the case body along the 
end face of the window, and wherein the slit portions 
introduce a conductive adhesive applied on the inner 
surface of the case body toward a space sandwiched 
between the end face of the infrared filter and the end 
face of the window. 

Embodiments of the present invention will now be 
described, by way of example, with reference to the ac- 
companying drawings of which: - 

Fig. 1 is an exploded sectional view of a main part 
structure ol an infrared sensor according to a first 
embodiment, 

Fig. 2 is an enlarged explanatory view of the main 
part, 

Fig. 3 is an exploded sectional view of a main part 
structure of an infrared sensor according to a sec- 
ond embodiment, 

Fig. 4 is an enlarged explanatory view of the main 
part, 

Fig. 5 is an explanatory view of a modification of the 
main part, 

Fig. 6 is a simplified sectional view of a main part 
structure of an infrared sensor according to a first 
prior art, and 

Fig. 7 is a sectional view of a main part structure of 
an infrared sensor according to a second prior art. 

In the drawings the following reference numerals 
are used:- 

1 infrared filter 

2 window 

3 step portion 

4 case body 

5 conductive adhesive 
10 concave groove portion 
S space 

Since overall structures of these infrared sensors 
are basically the same as those of the prior art, compo- 
nents and portions in Figs. 1 to 5 which are the same as 
those of shown in Figs. 6 and 7 are indicated by the 
same references, and detailed description thereof has 
been omitted. 

The infrared sensor according to the first embodi- 
ment corresponds to a first prior art shown in Fig. 6, and 
includes a flat plate-shaped infrared filter 1 , and a case 
body 4 made of metal in which a window 2 for exposing 
the outer surface of the infrared filter 1 toward the out- 
side is formed through a step portion 3, and sensor el- 
ements (not shown) are provided inside thereof. The in- 
frared filter 1 , the window 2 and the step portion 3 each 



have a rectangular shape when viewed in plan, and the 
end face of the infrared filter 1 and the inside face of the 
step portion 3 are glued and fixed by using a conductive 
adhesive 5. Incidentally, it is a matter of course that the 

s rectangular shape of each of the infrared filter 1 , the step 
portion 3 and the window 6 is not exclusive, and a cir- 
cular shape, etc. may be used. 

At this time, on the inner surface of the case body 
4 in which the step portion 3 is formed, there are formed 

fo concave groove portions 1 0 which are opened at the in- 
side face of the step portion 3, and these concave 
groove portions 10 introduce the conductive adhesive 5 
composed of an epoxy-type resin containing a low-vis- 
cosity conductive adhesive, such as a low-structure car- 
's bon, applied on the inner surface of the case body 4, 
toward a space S sandwiched between the end face of 
the infrared filter 1 and the inside face of the step portion 
3. These concave groove portions 10 are formed at po- 
sitions corresponding to the corner portions of the step 

20 portion 3 in accordance with the fact that the step portion 
3 has the rectangular shape similar to the infrared filter 
1 , and introduces the conductive adhesive 5 toward the 
corner portions of the end face ol the infrared filter 1 . 
There is no necessity to restrict the number and the 

25 forming position ol the concave groove portions 1 0, and 
hence they are not shown in the drawings. It is also pos- 
sible to form the concave groove portions 1 0 at positions 
perpendicular to side portions of the step portion 3 hav- 
ing the rectangular shape when viewed in plan. In addi- 

30 tion, although omitted in the drawings, it is a matter of 
course that a cross-sectional configuration of each of 
the concave groove portions 1 0 may not be the rectan- 
gular shape, but be a semi-circular shape and a triangle 
shape, and the depth of each of the concave groove por- 

35 tions 10 may become deeper as it approaches to the 
inside face of the step portion 3, which is an opening 
surface. However, as shown in Figs. 1 and 2, formation 
ol the concave groove portions 10 at positions corre- 
sponding to the corner portions of the step portion 3 is 

40 the most convenient lor process and assembly reasons 
that the space S formed between the infrared filter and 
the corner portions of the step portion 3 tends to be most 
narrowed. 

When the structure of the infrared sensor according 
45 to this embodiment is adopted, the low-viscosity con- 
ductive adhesive 5 applied on the inner surface of the 
case body 4 selectively flows into the concave groove 
portions 10, so that the conductive adhesive 5 flowing 
along each of the concave groove portions 1 0 reaches 
so an opening section, i.e., the opening section ol each of 
the concave groove portions 10 opened at the inside 
face of the step portion 3 and moreover, begins to ex- 
pand toward the end face of the infrared filter 1 while 
being acted by surface tension. The conductive adhe- 
55 sive 5 comes into contact with the end face of the infra- 
red filter 1 after expansion, and the conductive adhesive 
5 which has been contacted the end face of the infrared 
filter 1 is drawn into the space S sandwiched between 
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the end face of the inlrared filter 1 and the inside face 
of the step portion 3. Consequently, the space S is com- 
pletely filled with the conductive adhesive 5, which has 
flown therein, so that the end face of the infrared filter 1 
and the inside face of the step portion 3 are completely 
glued and fixed using the conductive adhesive 5. 

Next, an infrared sensor according to a second em- 
bodiment of the present invention will now be described. 

The infrared sensor according to the second em- 
bodiment has a structure corresponding to the second 
prior art shown in Fig. 7, and includes an infrared fitter 
1 (Fig. 3) similar to the above, and a case body 7 in which 
a window 6 having a rectangular shape when viewed in 
plan for accommodating the infrared filter 1 and expos- 
ing its outer surface toward the outside. The end face of 
the infrared filter 1 and the end face of the window 6 are 
glued and fixed by using a low-viscosity conductive ad- 
hesive 5. In addition, on the inner surface of the case 
body 4 along the window 6, there are formed concave 
groove portions 11 which are opened at the end face of 
the window 6, and these concave groove portions 11 
introduce the low -viscosity conductive adhesive 5 ap- 
plied on the inner surface of the case body 4 toward a 
space S sandwiched by the end face of the infrared fitter 
1 and the end face of the window 6. 

In the infrared sensor according to this embodi- 
ment, the infrared filter 1 and the window 6 each have 
the rectangular shape when viewed in plan, so that 
these concave groove portions 11 are formed at posi- 
tions corresponding to the corners of the window 6 on 
the inner surface of the case body 4. However, the 
number, the forming position and the cross-sectional 
configuration of these concave groove portions 11 are 
not restricted similar to the case of the infrared sensor 
according to the first embodiment. In this embodiment, 
although the concave groove portions 11 opened at the 
end face of the window 6 are formed on the inner surface 
of the case body 4 along the window 6, it is a matter of 
course that slit portions 12 (Fig. 5) may be formed in- 
stead of these concave groove portions 11 , and the slit 
portions 12 can provide the same actions as those of 
the concave groove portions 11 . 

When the structure according to this second em- 
bodiment is adopted, the conductive adhesive 5 applied 
on the inner surface of the case body 4 also selectively 
flows into the concave groove portions 11 (or slit por- 
tions 12), and the conductive adhesive 5, which has 
reached the opening section of each of the concave 
groove portions 11 (or slit portions 12), is acted by sur- 
face tension so as to be drawn in the space S sand- 
wiched between the end face of the infrared filter 1 and 
the end face of the window 6. Consequently, the space 
S is completely filled with the conductive adhesive 5, 
which has flown therein, so that the end face of the in- 
frared filter 1 and the end face of the window 6 are com- 
pletely glued and fixed using the conductive adhesive 5. 

As described above, in the infrared sensor accord- 
ing to the present invention, the conductive adhesive 



having self-fluidity selects the concave groove portions 
or slit portions of the case body and flows therein, and 
completely fills the space after flowing along the con- 
cave groove portions or slit portions. Therefore, a pour- 

5 ing of the conductive adhesive while utilizing its self-flu- 
idity can ensure a sufficient sealing condition of the 
bonded and fixed infrared filter and the case body, there- 
by obtaining the advantage that occurrence of inconven- 
ience, such as a reduction in sensor function, can be 

to prevented. 



Claims 

is 1. An infrared sensor including a flat plate-shaped in- 
frared filter (1 ), and a case body (4) in which a win- 
dow (2) for exposing the outer surface of said infra- 
red filter (1 ) toward the outside is formed through a 
step portion (3), and the end face of said infrared 

20 filter (1 ) and the inside face of said step portion (3) 
are glued and fixed, 

wherein concave groove portions (1 0) 
opened at the inside face of said step portion (3) 
are formed on the inner surface of said case body 

25 (4) in which said step portion (3) is formed, and 
wherein said concave groove portions (10) intro- 
duce a conductive adhesive applied on the inner 
surface of said case body (4) toward a space sand- 
wiched between the end face of said infrared filter 

30 (1 ) and the inside lace of said step portion (3). 

2. An infrared sensor according to Claim 1 , wherein 
said infrared filter (1 ) and said step portion (3) each 
have a rectangular shape when viewed in plan, and 

35 wherein said concave groove portions (10) are 
lormed at positions corresponding to comer por- 
tions ol said step portion (3). 

3. An infrared sensor including a flat plate-shaped in- 
40 frared filter (1), and a case body (7) in which a win- 
dow (6) for accommodating said infrared filter (1 ) is 
formed, and the end face of said infrared filter (1) 
and the end face of said window (6) are glued and 
fixed, 

45 wherein concave groove portions (11 ) opened 

at the end face of said window (6) are formed on 
the inner surface of said case (7) body along the 
end face of said window (6), and wherein said con- 
cave groove portions (11) introduce a conductive 

so adhesive applied on the inner surface of said case 
body (7) toward a space sandwiched between the 
end face of said infrared filter (1) and the end face 
of said window (6). 

55 4. An infrared sensor according to Claim 3, wherein 
said infrared filter (1 ) and said window (6) each has 
a rectangular shape when viewed in plan, and 
wherein said concave groove portions (11) are 
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formed at positions corresponding to corner por- 
tions of said window (6). 

An infrared sensor including a flat plate-shaped in- 
frared filter (1 ), and a case body (7) in which a win- 5 
dow (6) for accommodating said infrared filter (1 ) is 
formed, and the end face ol said infrared filter (1) 
and the end face of said window (6) are glued and 
fixed, 

wherein slit portions (12) opened at the end 10 
face ol said window (6) are formed at predeter- 
mined positions of said case body (7) along the end 
face of said window (6), and wherein said slit por- 
tions (12) introduce a conductive adhesive applied 
on the inner surface of said case body (7) toward a *s 
space sandwiched between the end face of said in- 
frared filter (1 ) and the end face of said window (6). 
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